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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
1.1 Background 
 
             Biomaterial implants are used as a replacement of a bone part or as a support in 
the healing process. Replacement of a bone part requires implants to stay in the body 
permanently, while support only requires that the implant remain in the body for a 
shorter period. When permanent implant is used for a temporary application, additional 
surgeries are required to remove these devices after the healing process. Thus, removal 
process increases the patient grim and cost of health care. In contrast, biodegradable 
materials require no additional surgeries for removal as they dissolve after the healing 
process is complete. This also eliminates the complications associated with the long-
term presence of implants in the body. Finally, after these materials degrade within the 
body, it is important that the body can metabolized the degradation products, and thus 
are bioabsorbable.  
 
            The first materials to be used as commercial biodegradable and bioabsorbable 
implant materials were polymers. The most commonly and earliest used absorbable 
materials include polyglycolic acid (PGA), poly-lactic acid (PLA), and poly-dioxanone 
(PDS). However, low mechanical properties and radiolucency are the limitation with 
these materials. Applications of polymeric materials in load-bearing and tissue 
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supporting applications is severely restricts due to low strength, because the mechanical 
needs of the body required a greater amount of material.    
             Metals due to their relatively high strength and fracture toughness possesses 
desirable mechanical properties, however, most of the metals are biologically toxic. 
Studies revealed that conventional implant, like cobalt, stainless, chromium, and nickel-
based alloys produce corrosion products, which are harmful to the human body [1] [2] 
[3] [4]. 
 
             Magnesium and its alloys are biodegradable metals and exhibit improved 
mechanical properties and corrosion resistance. However most of the reported 
biomedical magnesium alloys contain aluminum and/or rare earth (RE) elements. It is 
well known that Al and rare earth elements are harmful to neurons, osteoblasts, and also 
associated with dementia and could lead to hepatotoxicity. Consequently, Al and RE are 
unsuitable alloying elements for biomedical magnesium materials, particularly when 
they are above certain levels [5]  
 
             Pure magnesium was indicated as suitable candidate for temporary implant; 
however, the major drawback of Mg is its low corrosion resistance which results to low 
mechanical strength in the physiological environment.  Alloying elements can be added 
to increase the strength of pure Mg but alloying elements should be selected carefully to 
maintain the Mg’s biocompatibility.  
 
             With the purpose of searching for suitable alloying elements for biomedical 
magnesium alloys, researchers demonstrated that Calcium (Ca), Manganese (Mn), and 
Zinc (Zn) could be appropriate candidates. Zinc is one of the essential elements in 
human body that also provide mechanical strengthening in Mg-based alloys. 
 
             Zinc can improve the corrosion resistance and mechanical properties of 
magnesium alloys, Zinc additions increase the strength of Mg-based alloys primarily 
through precipitation strengthening.  Furthermore, zinc is one of the most abundant 
3 
 
 
 
nutritionally essential elements in the human body, and has basic safety for biomedical 
applications [6] [7]. 
 
 
 
1.2   Statement of Problem 
 
                    The mechanical properties and corrosion resistance of magnesium alloys must 
be sufficiently investigated for medical application. Magnesium is essential to human 
metabolic functions and is the fourth most abundant cation in human body. In vitro 
cytotoxicity of pure magnesium metal showed positive cell proliferation and viability 
with no sign of growth inhibition. The fracture toughness of magnesium is greater than 
that of ceramics, but pure magnesium corrodes too quickly in the physiological 
environment (pH 7.4–7.6), losing mechanical integrity before tissue healing. In an effort 
to maintain the mechanical integrity, and biocompatibility, more alloying compositions 
are necessary.  
 
 
 
1.3  Objectives 
 
              The objectives of this project are:  
 
1. To establish optimum material composition Mg-Zn  
2. To establish the effect of Zinc addition on the properties of Mg alloy as 
biodegradable material 
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1.4 Scopes 
 
             This project was conducted within the following boundaries: 
 
1. Mg-Zn alloys  was prepared and cast using gravity die casting process 
2. The effect of zinc addition was characterized and measured through: 
 
(a) Microstructure observation  
(b) Mechanical properties test, and  
(c) Electrochemical corrosion tests 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
